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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To minimize an additive 
capacitance which arises inevitably in the MlMCmetaf- 
insulator-metal) formed without using the etching ends 
of lower electrodes and has a shape allowing easy 
patterning. 

SOLUTION: The section or a part branched from a signal 
wiring 5 is formed as a lower electrode 5a. and a second 
insulator 24 is disposed only above the part near this 
etching end. The second insulator 24 forms a contact 
slit 25. The lower electrode 5a of the position 
corresponding to the contact slit 2, a first insulator 8 
having a nonlinear voltage -current characteristic and an 
upper electrode 6 function as the MM element. As a 
result, the area of the section where the additive 
capacitor is eventually formed is geometrically 
minimized. 
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±lw»»«Ufc (114 (c) ) , lf»{fc 

mit^LO. 1 SrnA c m LL 'M *« LI fc s 
[0 10 0] CCt, M l LTill^ 

[0101] MI M»?£ LTtt^&NMSftfcMffiK 



e s 83*5 1 >b mmmmn $zt y # 



Bmt$m<n<tmmm < m < rt», m i mm*®*®® 

[0 1 0 4] * 1 !=. *»aSW*<&*»i::«fc y *b*tfc 

fcSf* 480*CR*320 ®ft 5-** 

*fr5M«-feJ^fey. 1 /<*JHHC •> 3 — h *8§<»3ft 
*&frA^>>M,fc, *fcJt«©fe»C. ill lC*t 

t s>fc&©Pg*iitft.§ 3 5V L fc fS%MZOi*T. 

[0 10 5] 







Of 


:■■ ;-f 


e toffl 


i 




21-608 




. • i 


31V 




14.7% 












35V 


52,8* 


44.4X 














39V 


■ 




6.1X 












mm (;ef) 




27,3s 


22.7X 






13.6X 




3.1* 



to i o e j * i * a is, tt«®M i Mm^om 

JaT<BM*;t><?>##1tt£ l*$D 5 4 %T & o fc« dftl;:^ 

mm~$Tm& %>zttfx$, m#m&&m: , 

[01071 #fcH 1 **^0E>M I M«M»t$ 

mEt* s 5 visit, t < it 3 i v t i^xmrnmit tt 
mmt «:t u i> - 1 

[0 10 8] *fc» 3 5 V5SlT0)fl:jS«ES*MtT»« 
K1t*ff ?Zt i~<3= y ft b^SSSfl.f* 3 !*±«tf:»« 
»ft:ft#T-ei*tt 6 5 n mST? £ 0 y , C<D«|* fl>» * 

[0109] 3 IZ t TTKl* 5 a 

±^-$n»i±±i6<y« 
xy -j hfl)f±±6?y|g 

$W8 ( T a jO ,} <7>MiI { d 



1 1= * y s $ urns, ^fe 2 ««a 2 

-~>yLT±«a6^#^ (B4 (d) ) , C5L 

[0 1 10] C©M ! Mm^^Xit, ±»LfcJ: i 5lC3 
>^-i?hX'j'y^25$ffLr^1 C0»# 8 CT«f 

at *»*a>**c^*»*r 4»^cd silt, m a 

i~G Tfp-f J: -5 IcSMSftSftCfM* fc f ft Z t 

( mm S m lt 4 a m Mpm) - i LT . 
[01 12] 



■ eOn m< 2 0 
: 300nm, S 

G, S^j it. 4x3 4- 4x3 = 24(1 m'^JS^ 



[0 113] -r^t»%ttai<nsJli***«si?-(0»*c 
1 2 Lfctf^T. 

tt!i, gS*D»«Lfc«C ls /C 1M ««1 OA*, 10/ 
(1+0. 12) =8. 9i§V, ;MIfi»a> 

s set tfv 0^1* C,.„© 2 5 
(1 0/ (1 4-0. 25) =8) . 
[0 115] Ltz&iTZ(f>®tSlZlt. C^SC ss x 

it -7 - 5? A * < U ft « . ±8g«1£ti!>tiMg < fl" ft 
C M I Mft¥*J:9fttf*<*« 

[0 116] tU't, &2 0S£&|*2 4<»aM*£Xf>9 
*f Z?mt U ±8S-lfIi;fflfgM»tr^ <J -y h fc LTl> 

f SCi;W$§ ( $fc* #SI^$;^i:S^2<»*liif$2 
4«>W«* 2*»^ K5-f ^tF»*LfcA«. S5 (a) 
#> & ( c ) IC®*L fc *tt T? a > £ ? h X y ■>• i- $ $ ft 

ttfc y isi*<ft,fc y * m i Mi$^«>+f-f x***i£& 

»C, IS (a ) { fa) ®£ Xl<7^ ? 

[01 1 7 ] *fc±SMt8l 6 I* , Sfe&ft 24«)l-yf> 

iSlttAK &*f£, 15 (c5 3 iC. S$ 

mure i>mt^n\ 

[0 1 1 8] $fc, □ hX'J -> ht LtzZttZj. 

[0 119] $f\ t ft (Thin Fita Transistor) 

[0 1 2 0] Xf';M-M«Si2 1!:St, ¥ 



[0 12 2] *?, »*f4»l4, ffi»Lfc#»li, » 

®co*^ 5 7-*i/>^ffli*fc % fr»u range 
ag-r 5<&r% mm^&^m^^&^m-Biztmms 1 1- 

TO$itfc/<4 - L £ 9 ■_ £ #5 

iSL&tsmwttmtfim* y > < 

(X t • fl a S • | % ^ffl < tt± f^Ci 

cdimkom y tJMWa 6 ©a y *<«* t r 

[0 12 3] *fc, ntK&3R*l*a>4>ir h*~;t-S£D 

m^s^ u^^t^js^&s (1122 (b) ) o 

my &*$<u j t>teyMiJ* : ?t>m£.t%, 
toi2 4] t z %*<s zo&vtemvoitjttfiyaif 

[0 12 5] Us^Ufttf&s ^»i05M I MJSrffflJ: 
taSgf ® ^fltfc 2 4 (737. y h 2 5 «>®(Ott± 

y #it t . ±mmm & »^<?>tt±^ y fc 

ft. S«<6ofcX'j y b2 5$it-LT««6»fB<<£ 

#^«cd»^8*!)cj&!«$^^m i Mnwt'&kmmt 

Mt*ZkWQ$i>. 

I O 1 2 6 ] - -3 LTT3&«« 5 a , mBW 2 4, 
«JL« I T 0 £8f*<D^«lC/<*~ = >yt 1 M^ifS 

*f *. 

[0 12 7] c©^, KKIK (B^ttf) *0.«L, * 

*nz? e xrimGftv tzm^mmiz . *}i^«^*s 
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[oi28i mum 2 ) lift i T?tSv * 2 eo«Mi» 

«SEft.S8li£l.T* 1 «>«*«:8«»«ti L c*«, S82© 
««»2 4 fc^tf* 1 ©&&i^8&^^Sli*«!- 

[0 1 29] i;6 (a) , (b) i*, -Hl-tftU <» 
^ W 8 & STBfit LT i=m 2 2 4 £ff£fig L 

M. Tg*S5 a ©X^>?W, S2(Di»£4 
Kit T?3fiC< s « 1 8 ££0^ 2fl>««{*2 4£D 

£ 0 1 3 0 3 [7 6 CO , f »« U ^ $# 

[0131] $t? % *'7x»2®ii2 a i:, fs^-ie 

ML, 8f3t©^«c/^~x>yt* (87 
(a) ) . #7X»«2tlt, 
1 i:P5*|{~v a -~x> 7 0 5 9.J)7a~va> 

[0 13 23 BB#tTI*t*«l!t*4«. Ta!«t 

mizis^xmmmiziiMii$>$>i%£®mum 

[0 13 3] T aftflttt. «***&2~1 Onto I ttft 
tt§Ta OftlStt* ~ ? >■ HtfcJSLfcOCX/* 7 * 
U >if J*i= J; y 3 0 0 r> mtf»BiU CF s i 0 ; $- 

[01 3 43 M S M*HPffl^C SiIf iST8g^Jg 

i> f^y x -;v * > w« &mt*&? u«t ». * 

ttlfctt £ £ ffl t>fc $ x ? i* x -> * £ Bj tvr t J: 

[0 1 3 5) .^C !§ 1 8 £\ a© 

(b ! ^' ' H I *H ' 5 1 1 

T 1 %ISi7^i = ^J»« ;Iit£-2 5^ 
j I O 18mA ., ' « 

SI56 0 n m©«*g?«£#fc. 



[0 13 6] DSC, <i>mtft«tlli:««JlZ«lfifltt2 4 

&mm l , TB^m s a <dx ^ > ^jsa^o^is^ 

»!:a*-->?'U X'i 'V h«&2 

5fflt4 Si? ! .. K2 0ttfft#2 4 0>f£gt 

1 8 T<S>5 T a ,O s ;tM^ 2 5 O'CJiLfcCfljgiS 

MiMtwm w~#wf£6<, 

©SS 3 l=W 1 8 *»T a t O s *» 

2 5 OtiiiT) 1= imi-sMfU 

$ y " »ft>r -f * >Se-&«$ 2 OO'CT 

^X*> hX^^i/^iC^jtT K^-f X-y^>y 
[0 1 3 83 *fcx T«S5»»I?f^lt, |g 

[0 1 3 9] :5LT/«-r^ltW2 4» 
jStLfctllC. «|jL«T i ^W^iSjS 2 2 « ±l=# 

(d) > , :©j;5i:u, TStlSa, « 1 ffllMf 
i* 8 6 *> 'i § 2 #tt«*7& U t 

[oi 4 03 *i$»iffiM i Mi-f4t-tt, mmi t 

®mz* A y 7 h 2 5$#tT±®«« 6if 1 CD« 
[01413 



^^m^j® : ^6 (a) 

± gfi«!i»{±± y : 4dm 
Xy 7 K»f±±A«y^ :4,«m 

• 80nm, 2 0 
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«»2 4 (s i op <nmm < 

E , S } i£. 4X3 + 4X3 = 24 u m s i ft y . 

■ d, :as } } / | {e T-w . s s:a ; /d,, 

C^x 0. 08 49iftft, 
[0 14 2] W»©#»*#X<0**$*C 
s 1 otS&ifcMi* 

+S5#:f ttii. 1 0/(1+0 08) % 9. 3 

[0 14 33 ±wnmott±jfitm- i o.«m v =»>* 

? h*~~A<ffitt±i>? y 4 /i m x 4 .« mi I fc« 

(DM ! M*^Ut*. ±$te>S >M ** 8 4 |/ m^»«tf*t 

C^VO. 23 7 

X ; iatt tfct.©.^. 10/ (1+0. 3 0) -%7. 7i 

< ?£oT 5 tsoftt. *mmm(& 

C^S Cm x 0 . 2 9 T««*S 5aW 

nsi z 4 1 ©mfe«r*7i* v > < l t y * 

[0 14 6] *fc, **»]-e»S20ttl*2 4©§ 
«*2*»X h^-f ^-e»*Lfc3^. ^5 (a) 
(«) l:l*Lfc»«WJ?|.ttltT. tM«2 4 

<S, 

[0 14 6] C<DJ;5i:trJ:«««6*»*tfc« 

to i 4 73 gSiSJls iH^Uf) **ftU C 

til- : 7 t >'7«afl g-fi o ?~ ;: +<s»«;i-, 

ze>m&*n,ommKM%m® y it t* & c 

t K * o T . jftft S^SSftW 

acfeutt, isa«itifc, *y*h£# 

fift&i t^ L-ti.vft^t;-. 
■jT, # SB*** 1 ***' *C 4:fcSB UT*«fc*F-t 



d $i «) &£ifttflt** (£S 5 op 

s / (« SiiS > d ljMS +e }jlMe , 



y tm^-tmmmmt^ zttfvt 

hatmmt scfc6«*e#. f©M, %ft«t*ggff.ra 
[0149) 3} is s is, 3 tzmt&m 

o fc a« ® if s m 4> s <. 

[0 1 5 0} ±)E*ji« 1&\fctf2 T'fS, M t M*^ 4 
<D««iS . ;t#->fl>iiS:9***x?f >^»ttJt* 

[01513 LT. M I Mi#^^#lvfc^ic*j3v 

* it m %>^mi>mt>*i&« * t~ mmmm 

[0 15 23 l:Si3.\ €#Sa^5<J)-»^M I M-$+4 

i«j> ^its^Tfcy, ±s?mis6ffl-sits^mM7^ 

[0 1 5 33 CWfs^SIMS, SMM i-p)~c?)XfI 

(gi*i+-r) „ 

[0 1 5 43 *t\ ' ' 2 ! J 
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[01S5] T a ilMfft, 2-1 Omo i %#*f 

£ y 3 0 0 n mKJMKU C F 4 i O f *ffl 

[0 156] Sfc, =S§»3 1 fe^^zt^fc*?!:, 
WffiW<tiJ:l^ *MB«£SJBlVfc'>x<sr h 

IV. 

[0 15 7] *^€&?JI&tt£®2;»ISm&2 4 

*■ S?Jil U & * i£ p£t ■& £{£©S^§g3t S ©x f- > 

X U v hft©=l t> t-$# Z 5 
[0 1 S 8] I2ffl^li*2 4 & LTP 

~C VD^-VrntT-i m% 3 5 Ottf^ 3 0 0 n mf 

[01593 we 1 1 <*>««{» s $raHft&$mt 

l(IM^IIHhg**lMi:StLO. 1 8 mA/ cm* 
L, fcJtttGEgS i V£ LTIi«Ms*mv If ^15 
6 0nmO>RHIttft;K«flfe. 

teT , &1©«!Mf*:8fc.j:t/x.«m&6* v &fc£ 

[0151] *£tl£«©M 1 MJH^tCfei^TtK 3 > 
$ 9 f- X <j -y h 2 5 t T sgl ©&t£& 8 !CTt5l!}I 

ft.§f>^©«(i 

-n-Ha- ■> 1 *t *> mis *iiti> 53$ 
©#m &©mT tmnm-w*. 



[oi 83] *tr. mmMM-ei&M2.®mM&2 *<bm 

S^2$®Xh7^?'TMLfc*^ S5 (a) fr$> 

[0 16 4] Z 'j Lr±§illll6$#fgLfcil!C, S« 
2«>*S 2 a SC. MSLiS f TO*«>aiW®»*^3« 

7 

[0 16 5] C©&, iERSI mftiff) Z 

c i i £ -> r fzmmiim Mi. s . 

[oi8 6] xmrnm-eit. ±mmmmi tmmtz, n 

»M&& 5r ffe.€f S fc «> 05 flSgSft £ HE Lfe#, ? O 
UXC0ii#$tx, «#i2iP!IS^, PiMlbizJcy 

~«^«tfcT»?m«©x-y^>y«t % % i omm 
[01 67] Kfc. mmm 1 . gfe^ysii, tn* 

©«®*«H{tl=* 51 ffif -S SCtSU 5 * *e t )&: I \: 
[0 18 8] *fc, i 2 M 2 4© 

wiiLttii - ^ , \m mi r n\ mm® 

&*b$ < «m^^E©fe ©MIITfe y $ ^-tiKI^J; < , 
±i2ttf4!Ctl1i^ 5 .11. ^ l>, #; X tf®M&%%f&%m 

[O 1 6 9] 

- m«#f* . *j * « Jt»*« s- 
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[0 17 0] $fc, 3>9i? hXU -V hS-ffll^CiiC 

izt$>ztwz$%„ Lfc^t, aft* 
kfc£3c»fc < «*£fr 5 C A<t?$^®S©«6^5t«L 

[0171] j ««BB&(D-$ST«tl££ L 

[0 1 7 2] SB/IT, S^<0S^i*«DUr^lC<|: 

* "3 $ 3 > * 9 h X 'J v h *flil*4 C fc 

iz * y , a>$^i-xij^h©(gt± 

Hi-^iE tTtt±4«*OT? . jStt^SflMre* *. 

[B2] Ml ©**«»*fcfclt4M I MilHMftKf 

ess] mmm i i=£tt**?«xc<oKiin'v* 

[B6] (a) U) ftt, t^tlt. *&$<fr>£ 
CD 6 ] «|g W<» *«**IS«<0SE«i#l 2 K J3tt 

ft*. 

[H9] 3 1=33 if * SH*H£«<»Sjffi^ r to 

y, u) ttiiscoH-H' ^icj&ofcra®, (h> 

fit ! - I ' IS! ~ Si 8sI!T ; $>-©,. 

m 1 o] i - - - & 

C@ 1 1 ] 4£*<BM ■ Mft?#Jtf«$ilft:ft¥1l** 



(BIZ] ttM*«0)¥lB!S'?fe3» 
(81 3] «3R<0M J M*f«StlfcMt*Ss 
B«B3Ea-eA«. 

[1H] in <&£*«««<D«fcxfI&^ir«S8 
B-e**. 

[115] Ml M*f ^-fyf> 731^ £ LTffl 

[bis] mm*?-m&mmmn<r>M®m&m<i> 
h. 

[gn s] «a; ijm i wm^tnmmmni^^-tm-r: 

»««8HH:: £»Sb * fi S R? -f i : ft 1 - , i t t 
t Co) fcfc*-3T*&*l$KM»S> (») Si (d) 

oBBX«izJ;-3Tjft«lcjteb«BSomii»b«$t- 

[11 9] « * 

[S 2 0 j (a! 3 9 hJfc—JMSM I M 

EH 2 1 ] Xf; /<-»*<D*l*H t? to & , 

[82 z] Mi M*w*r»i±.ta« y <D#*«**r 

2 

2 a £1; 

4 M I M*-? 

5 mmm 

6 ±«mm 

7 mmm® 

2 4 S2 fl>^^1^ 

2 5 3>?9t-X'j7h 
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IS 
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1 0 Un 



mmmM%i goto 

T»««<SE>ft±a<ytMf 

Inm, 2 0 

^KMiafR cs i 3 N 4 ) ©urn i d s , :B . : > (£ s 

-.300 otn, 8 

(s sls ) ai 6 mm® 

E , S „,,,) I* 1 0 x 1 0 - 1 6 ~ 8 4 fl m } t 
2 ) 

(*&****« i mm 



g«] g4 

84] 



20 



3tom_ 




CS1 OJ 




mm 

M£*t*Jf 1«] 122 
[82 2] 




21 



